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Abstract of JP 2000256507 (A) 

PROBLEM TO BE SOLVED: To obtain a polybutadiene rubber useful for base tread, sidewall, etc., of 
a tire by including a specific boiling n-hexane-insoluble component and a boiling n-hexane-soluble 
component at a specific ratio. SOLUTION: The objective rubber contains (A) 10-25 wt.% component 
insoluble in boiling n-hexane and composed mainly of 1,2-polybutadiene having a reduced viscosity of 
0.5-4 and (B) 90-75 wt.% component soluble in boiling n- hexane and composed mainly of a high-cis 
polybutadiene satisfying the formula t-cp>4ML (t-cp is viscosity of toluene solution; ML is Mooney 
viscosity at 100 deg.C).; The rubber can be produced by polymerizing butadiene using a catalyst 
obtained by aging a compound of a group III metal of the periodic table, an alkylaluminum hydride 
compound and butadiene, etc., and further polymerizing butadiene in the presence of the obtained 
polymer solution and a syndiotactic 1,2-polymerization catalyst. 
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f>>V^^i7^^ i 7 1 , 2l^Lfc. ft-&K/££f£lhL [0 0 6 0] («M14~17) (A-f i^X 

fz'&. *£»*S*ttfcfi£oTfflSU #U:/*5?X> (b) / (a) wv\t<n§ew> 

ifil 1 5gT$>«9, A— X— ^15^5 2 (ML1+4 , 1 mt, ^MM&mMlZfi-ofz. A< v'^M-g-ffi^©^ 

0 0t) T^'jf; 20 5«9S«*1 Od^Lfco 

[0 0 5 5] ifn-^>^(OtWl 21 [0 0 6 1 ] (SlflM 1 8 ~ 2 0 ) (A-f ->j*fi-&<D 

»%> »»n-^*U->Bl*4J'©-&**ja8 8fi*%T (d) / (a) (D^JUitCD&W) 

$>-?fz. MMn-^y-^mftizMTtftimtfi. 2t *— a®/w * 1 i£3Sbfc&#Tfrofc 

*-9->^I*»l4A— X— ttflE^S 5 (ML 1+4 , 100 [0 0 6 2] (Hj6S^J 2 1 ~ 2 3 ) (/\-f 

•C) . h;H>MM)!i58 0, iiW^iiUO (a) ffcfl-©»m©f!£#) 

TJTafeO, 4 #tjfi©fiJ-&{4 9 8 |g— aWA-f 8 1 3 £*L£^#TfT^fc 

[0 0 5 6] (tb^l~2) (HS£^J1~3) (ftktK «W4, *M«*B«fcfft)fc. /W^«^au»©|g 

SWEI$WJ©IJ«) so ^Sr*l 3RZ>'*1 4tC^Lfc„ 

»-8<DA'f->7l^6. 81 K^bfc*#TTfTo/t£t [0 0 6 3] 

*144, *JM!SlflM*fcfT^)fc:. A-f ->7I^©MS* [^1] 





Aging Time 


Activity 


Conversion 


Micro Structure 




mln 


(g-PB/mmor-Nd.h) 


(%) 




trans(%) 


viny!(%) 


JtCMl 


0 


100 


8.9 


95.4 


2.9 


1.7 




5 


150 


13.3 


96.3 


2.1 


1.6 




30 


792 


70.4 


97.4 


2.0 


0.6 




60 


783 


69.6 


97.8 


1.3 


0.9 




120 


783 


69.6 


98.2 


1.1 


0.7 



t/fJttkJfoz-fykMV'jtVi DIBALH ) = 2 . 4mmol. 
7»*X>(BD)-3. 75mmol, 

NdV 3 =0. 12 mmol, y if ;i,7Mr-)A^07>fK(DEAC) = 0. 36mmol, 



[0 0 6 4] 



[«2] 
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11 



(7) 



12 





ML 1M 


Mnxio -4 


1 


Mw/Mn 


T 

■ -op 


T- op /ML 






3.9 


118.6 




30.8 










8.9 


137.1 


15.5 






warn 


43 


9.1 


9Z4 


10.1 


1,163 


27.0 




44 


18.9 


157.0 


8.3 


1.293 


29.4 




43 


17.1 


135.1 


7.9 


1,149 


26.7 



[0 0 6 5] 



* [313] 



[0 0 6 6] 



[0 0 6 7] 





Aging Time 


Activity 


Conversion 


Micro Structure 




min 


(g-PB/mmol-Nd.h) 


(%) 


cis<%) 


trans(%) 


vinylfr) 




1 


792 


70.4 


97.4 


2.0 


0.6 




2 


758 


67.4 


97.4 


1.4 


1.2 




5 


775 


68.9 


975 


15 


1.0 




10 


783 


69.6 


97.4 


1.7 


0.9 



^^{^:^n^ifV=615g f ^S?X>=135 B . DIBALH = 2. 4mmol. 
BD = 3. 75mmol, NdV 3 =0. 1 2mmol t DEAC=0. 36mmol, 
DIBALH^BD^NdV 3 ^M;^t?(D^S#P B WDEAC(^gPT?30^P B 1^f|Jt) 

^ * [14] 





ML H4 


Mnx 10" 4 


Mwx 10~* 


Mw/Mn 


T 

• —op 


T- op /ML 




43 


9.1 


92.4 


10.1 


1.163 


27 




44 


18.5 


158.9 


8.6 


1,200 


27.3 




32 


17.5 


87.4 


5.0 


294 


9.2 




31 


19.9 


74.8 


3.8 


161 


5.2 



★ ★ [*5] 





Polymerization 


Activity 


Conversion 


Micro Structure 




Time(min) 


(ff-PB/mmo!-Nd.h) 


(%) 


cis(%) 


trans(%) 


vinyl(%) 




30 


1,100 


48.9 


97.6 


1.5 


0.9 




60 


775 


68.9 


97.5 


1.5 


1.0 




120 


492 


87.4 


97.8 


1.3 


0.9 



M^^fr:i>^a^^rt>->=615g l BD=135g, D!BALH^BD^NdV 3 (M;naT?5#5&J5£) 
DEAC(25#j&/£), DIBALH=2. 4mmol, BD=3. 75mmol, NdV 3 =0. 12mmol, 

DEAC=0. 36mmol, M^^^=60°Q M^Fp1 = ^1I 



[0 0 6 8] 



[0 0 6 9] 



*4oiir [*6] 





ML^4 


Mnx io" A 


Mwx io~ 4 


Mw/Mn 


T 

1 -op 


T_ C /ML 




19 


15.2 


69.9 


4.61 


188 


9.9 




32 


17.5 


87.4 


4.99 


294 


9.2 




49 


24.3 


96.0 


3.96 


410 


8.4 
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13 



14 



[0 0 7 0] 



[0 0 7 1 ] 



[0 0 7 2] 





Polymerization 


Activity 


Conversion 


Micro Structure 




TempCt) 


(g^PB/mmol-Nd.K 


(%) 


cis(%) 


trans(%) 


vinyl(%) 




40 


592 


52.6 


97.3 


1.7 


1.0 


SSSteflJ 1 2 


60 


792 


70.4 


97.4 


2.0 


0.6 




80 


592 


52.6 


97.0 


2.1 


0.9 



Mff: v^P^-9->=615g, BD=135g, 

DIBALH— BD-^NdV3— DEAC(^^T?30^^fi£) 

DIBALH=2. 4mmol, BD=3. 75mmol, NdV 3 =0. 12mmol, 

DEAC = 0. 36mmol, 
Nd:DIBALH:CI=1 :20:3 

* * [8 8] 





ML^ 4 


MnX 10 _i 


MwXlO' 4 


Ww/Mr 


T — C p 


T_ C / ML 




37 


11.2 


111.6 


9.9 


1.255 


33.9 


nmm 1 2 


43 


9.1 


92.4 


10.1 


1.163 


27.0 




46 


11.5 


119.6 


10.4 


751 


16.3 





DIBALH/IMd 


Activity 


Conversion 


Micro Structure 




Molar Ratio 


£g-P B/mmol- N d.K 


(%) 


ois(%) 


trans(%) 


vinyl(%) 


^Jfe^J14 


20 


783 


69.6 


97.8 


1.3 


0.9 


ms6wi5 


30 


875 


77.8 


97.5 


1.7 


0.7 


§IJ6#J16 


40 


958 


85.2 


97.2 


2.1 


0.7 


§§Jfe#Jl7 


60 


892 


79.3 


96.7 


2.3 


1.0 



5/£ a^^-V^ = 6 1 5g, BD=135g, 

DIBALH— BD— NdV3— DEAC(^;M-e30^fife) 
NdV a =0. 1 2mmol, Nd:CI=1 :3, BD=3. 75mmol, DEAC=0. 36mmol, 

DiBALH=stti, m^^=6o°c, m-k#Mi=i&fm, 

* ★ [*i 0] 







Mnx -\o' A 


Mwxio -4 


Mw/Mn 


T— op 


T-op/ML 




44 


18.9 


157.0 


8.3 


1,296 


29.5 




28 


13.5 


227.5 


16.9 


589 


21.0 




15 


13.4 


95.8 


7.2 


209 


13.9 


mmm 1 7 




7.6 


76.0 


10.0 







[0 0 7 3] 



C*l 1] 
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(9) 

15 16 





Cl/Nd 


Activity 


Conversior 


Micro Structure 




Molar Ratio 


(g- PB/mmol-Nd.h) 


(%) 


cie(%) 


traneOO 


vinylCO 




1 


192 


17.0 


95.3 


3.3 


1.4 




3 


783 


69.6 


97.8 


1.3 


0.9 




4 


675 


60.0 


97.7 


1.4 


0.9 


3SJfe0!i2O 


5 


250 


22.2 


95.1 


2.7 


2.2 



M^#:^O^tr>=615g f BD=135g t 

Dl BALH— BD—N dV3 — D EAC— ^"^30^^ 

NdV 3 =0. 12mmol, Nd:DIBALH= 1 :20, DIBALH = 2. 4mmol, 

BD=3. 75mmo!, DEAC=|£t|j F 



[0074] * * [812] 





ML, M 


Mnxio 4 


MwXlO * 


Mw/Mn 










7.1 


43.4 


6.1 






HJ£0!I18 


44 


18.9 


157.0 


8.3 


1,296 


29.5 




43 


15.8 


166.0 


10.5 


1.476 


34.3 


*lfe^20 


20 


6.4 


148.9 


23.4 


1.327 


66.4 



[0075] ^ JK [S13] 





Nd Catalyst 


Activity 


Conversion 


Micro Structure 






(g^PB/mmol-Nd.h) 


(%) 


cis(H) 


trans(%) 


vinyl(90 


§l*te0ii2i 


NdV 3 


1,833 


64.0 


97.1 


1.8 


1.1 




Nd(Oct) 3 


650 


22.7 


96.3 


2.2 


1.5 


HJte^23 


Nd(Nap) 3 


117 


4.1 


94.1 


3.2 


2.7 



[0076] * * BI14] 





MLj +4 


MnX 1CT 4 


MwX TO" 4 


Mw/Mn 


T -op 


T_ op /ML 


3lit^j2i 


40 


22.2 


95.1 


4.2 


220 


5.5 


§SJ6#|22 


17 


9.9 


68.7 


6.9 


77 


4.5 


^ft«H23 




8.3 


92.3 


11.1 
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THERMAL ANALYSIS DATA 

FILE NAME NVC .000 

rr-rrrrrrT-rrf : • :^-i^r-H^r-^r-r--,-,-p-r- rT - 1 - r ,-^, ---p rri - r . 



[DSC] 



Ml 
0.0 




J 
J 



J 

i 

J 

l 



-■ LL ^ IJ - 1 ^''^- l - IJ ^ » , . ". *'■ 

' '*e - loo jso ■ 



200 



2S0 



DATE . i 0/00/417. 



HEASURXjfG CONDITIONS 
SAKPLE NAME 
SAMPLE SIZE ■ 7.500 
SAMPLIN8 INT i.O. 
AC8. da re . 10/00 /4 

COMMENT 

HEATINB prcgrah 

RATE TEMP • TIME 
I 10,0 2S0.0 " 0 



300 C CJ 



UBE 



4J002 AC031 AC032 AC042 

4 JO 11 HA03 HB22 PA04 PA76 PC01 

4J015 DA05 DAM 

4J100 AS02P CA01 CA12 CA14 

DA09 DA24 DA40 FA08 FA30 

FA34 JA29 



